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If Baryon number generated at the electroweak phase
transition,

Baryon number erased unless the baryon number violating
processes are out of equilibrium in the broken phase.

Therefore, to preserve the baryon asymmetry, a strongly first order
phase transition is necessary:
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Higgs Potential Evolution in the case of a first order 
Phase Transition

)v(Tc
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D receives contributions at one-loop proportional to the
sum of the couplings of all bosons and fermions squared, and is
responsible for the phenomenon of symmetry restoration

E receives contributions proportional to the sum of the cube
of all light boson particle couplings 

Since in the SM the only bosons are  the gauge bosons, and the
quartic coupling is proportional to the square of the Higgs mass,
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If the Higgs Boson is created , it will decay rapidly
into other particles

At LEP energies mainly into
pairs of b quarks

One detects the decay products
of the Higgs and the Z bosons

LEP Run  is over 

• No Higgs seen with a mass below 114  GeV

• But, tantalizing hint of a Higgs  with mass about 
115 -- 116 GeV   (just at the edge of LEP reach)

Electroweak Baryogenesis in the SM is ruled out
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Higgs masses up to 120 GeV may be accomodated
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LEP Excluded

• Higgs masses up to 120 GeV

Suficciently strong first order phase transition to preserve generated baryon 
asymmetry:

• The lightest stop must have a mass below the top quark mass. 

M. Carena, M. Quiros, C.W. ‘98

MSSM: Limits on the Stop and Higgs Masses
to preserve the baryon asymmetry
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• Higgs searches beyond LEP:

1. Tevatron collider may test this  possibility: 3 sigma evidence with about 4 

2. A definitive test of this scenario will
come at the LHC with the first 

30          of data

Maximal mixing scenario

−+→
→→

ττhwith 

qqh  VqqVqq **

1−fb

1−fb

Discovery quite challenging, detecting a signal will mean that the Higgs has 
relevant strong (SM-like) couplings to W and Z
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Main signature:

2 or more jets plus 
missing energy

GeV 35   E Missing

GeV 15  E with Jets moreor  2

T

T

>
>

Demina, Lykken, Matchev,Nomerotsky ‘99
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12 −fb

14 −fb

Carena, Balazs and C.W. ‘04

120 −fb

Searches for light stops 
difficult in stop-neutralino 
coannihilarion region.

LHC will have equal 
difficulties. Searches 
become easier at a Linear 
Collider !
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